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Since 1969, tne Oepartrnent of Public Instruction has been in the 
process of expanding its driver education program. As part of this • 
expansion^ eighteen mul ti-vehicJe range laboratories have been put into 
operation. This report deals wjth the evaluation of these .driving ranges 
and their effectiveness as a tool in the driver education system. In 
this evaluation, the acci'dent experience of two'samples of students were 
compared those taking training on the range facilities and those 
rec'eiving the standard "30 and 6" ^training course. 

Categorical analysis of the data indicate no significant differ- 
ences between the range gfoup and the control group in terms of accident 
involvement. In*examining the mean number of accidents^ and .violations 
per student in various demographic subsets of the sample, any slight 
differences noted favored the control group*-- i.e., the control subsets 
had fewer accidents and violations. There wereT, however, no clearcut 
significant differences in these accident and violation histories. 

TKus, under the assumption of eqt^al training effects, an attempt' 
at^cost effectiveness analysis was made. Thi^ analysis of the costs 
involved in the^tw6^ types of training indicated tha^ the cost per stu- 
dent is higher in the range program. 

The authors have not been able to find a change in the driving 
behavior of range trained students, or a decrease in the cost per stu- 
deQt. However, a few limitations with this study are noted':. 

\ 

• 1. The accident and violation histories were derJved from 
the earliest ra;ige^ograms and might be ou^ of date 



nge^ogr 

in terms of their instructional methods 

2. Socio-ec(5nomip biases might have cJouded the treatment 
groups. 

3. Accidents and violations may not alv;ays be an appropriate 
measure of driver performance. 

'4. The cost analyses were based^on limited artd non-research 
f " oriented data . ' * 




•/ 

In view of the 1 ijnitations of the samp>e data, the authors advise 
the (Continuation of the program with recoriKnendations tor up-grading and 
strengthening the program by; , 
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1. Increased use of the existirig facilities. 

2. Continued '^nitoring* of the national changes in curricula. 
3*^. .Modification and innovation in thk, training procedures. 
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I. INTRODUCTION - ' • 




In North Carolina, driver education has traditionally been tauglvt 
jsing a 33 and 6 format which is comprised of 30 hours of classroom 
instruction and six hours of "behind-the-wheel" instruction. 

The DepartKient .of Public Instruction, the agency responsible for 
educating NorJth Carol^ina's you£h in safe driving practices, began in* 
1969 to expand its driver education program. This was done through the 
development of mul ti- vehicle range laboratories in various school 
districts across the state. An initial group of seven such facilities 
was constructed in 1969-70, and the program has continued to expand to 
Xhe 18 facilities now operational. 

. Range training requires the construction of a ir^LiIti -vehicle facil- 
ity where several cars can be in motion at once. In North Carolina, 
most of tnese relatively small paved areas are approximate'^y 400' by 
230'. Maneuvers present on the ranges include: angle parking, parallel 
parking, backing,' merge lane, 'figure 8, yield controlled intersection, 
traffic signal controlled intersection, stop controlled intersection,- 
two way streels, one way streets, and curved streets. The range train- 
ing -dfffers from the "30 and 6" program in that in "30 and 6," all the 
behind-the-wheel instruction is given on rural and city streets. 

The Departjnent of Public Instruction and the Univeristy of f^orth 
Ca0)lina Highway Safety Research Center initiated a joint project in 
1973 aifned at evaluating and upgrading the range-related driver edu- 
cation program. This effort included inventory of the ex»isting programs, 
evaluation of the performance of students receiving the training, and 
development Snd evaluation of new teaching strategies which, if proved 
successful, might be utilized ip the future. This report deals with 
efforts in the second baste area, that of performance evaluation. 
Specifically, the present study ' involves the comparative analysis of 
the driving records of students involved in initial range training and 
a control group of students involved in the more standard non-range 
training. 
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J,he study was conducted in an attempt ^to. determi ne whether or not 
differences b^ween the^ two types -o f training wou1d^bg,^<»^1ected in the 
accident and violation histories of^tne two groups. Because the ton- 
structioh of range facilities rjequires iadditional expenditures of funds 
at least initially, it is important to ascertain whether these addi- 
tional funds are resulting ^n discernable benefits' to the state. 
Because it has been hypothesized that use of rangef facilities allows for 
more students to be tauglrt per hour of instructor time, it could be 
argued that payoff is resulting fr^om the increased output of trained 
drivers. For this reason, cost data for various range and non-range 
pro^grams were also gathered. ,An attempt at cost^effecti yeness analysis 
is included;in this report. ^^^^^ " - . ^..-^^ 

**^t '?s:Slso impor.taat^to note that this is ,noV4n evaluation of dri- 
ver education per-^s ^Because ^21 f^O""th Carolina drivers uader '18 
years of age must have p^sed a certified driver 'training course, no 
valid control groups exist for such a comparison. This study is, 
instead, an attempt to determine whether the differences in training 
brought abou^t by construction of range facilities in North Carolina has 
resulted in additional benefits in terms of accident savings or 
"increased output of trained stlidents. 

* II. REVIEW OF THE LITERATURE 



As was noted tn the preceeding section, this study does not involve 
an evaluation of driver education per se. Many such studies have been 
conducted in the past, and most contained tnethodological problems whi^ch 
resulted in que&tionable conclusions. Illustrating these problems are 
two studies reviewed here. ♦ • ^ . 

Conger, et al. (1966) studied the accident and violation ^records 
of three groups of adolescent male drivers during their first four years 
of driving. Group 1 consisted of students electing and completing 
driver training'; Group II consisted of students wi^shing to take driver 
education but unable'to do so; and Group III consisted of students 
who did not wish to take driver education, and did not take it. 

In an uncontrolled comparison of driving records, it was found 
that subjects in Group I scored signi f ic'antly lower than those in 
Groups II and III on violations and "points." No significant differ- 
ences were obtainpd for responsible accidents, although Group I again 
scored lowest. However, the analysis also revealed significant differ- 
ences between the three groups on exposure (miles driven per year), 
socioeconomic status, and I.O. 
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In a second analysis, t\)e authors, controlled for these other factors' 
through an j'ndi vidual matching technique. When this was done, in con- 
trast to the first analysis, sigJTTVicant differences tti 'responsible 
accidents were not^d, with Group I accumulating fewer accidents. The 
previous^ly noted differences in violations and "pojnts" disappeared. 

Because of the "reversals" of violation and accident related 
results from one analysis to the other, the authors did not draw strong 
conclusions concerning the effectiveness of the^ tra ining . They did 
note that these results indicated that other studies purp3rting to show 
differences (or no differences) in driver behavior between students who 
have and who have noX had driver educatjon may be influenced by factors 
other than the driver trairring experience itself. * • 

McGuire and Kirsh (1969) reviewed the previous study and many 
others in a book concerned with the history, philosophy, and effective- 
ness of driver education as indicated in past studies using various 
research methodologies. In their review of past studies, two basic ^ 
deficiencies were noted by the authors: (1) total lack of control for- 
exposure, and (2) lack of control for correlated varia'bles. In relation 
to the first deficiency, the major problem was the lack of recognition 
of the. difference between the average miles driven per year between 
non-driver education a'nd driver education students. The authors con- 
tend that data show driver education students drive far fewer average, 
miles per year than do their non-driver education contemporaries. 
Therefor*e, any comparison of the absol ute'' accident experiences of the^ 
two groups would tend to favor the driver education group, since 
exposure is correlated with accident experience. . 

In their discussion of factors »which could lead to ?1as.in driver* 
education studies, the authors presented a list of 24 variables, other 
than training, which are jsigni ficantly correlated with raw accident 
frequency. Fortunately, all variables need not be included in analyses 
due to high intercorrelations. However, the failure to control for 
these variables has led to erroneous conclusions. 

'Based^on analyses of their pwn data, the authors tentatively con- 
cluded that high school driver education bears no causal relationship 
to either traffif: violations or >e€-ident; frequency. However, ttiey also 
emphasized that the entire question should be subjected to more sophis- 
ticated experimental designs before a claim is made for a lack of,, 
relationship. ^ • 

Because of the problems arising in such stydies% the related lack 
of relationship between driver education and accidents, and the desire 
of driver education administrators to strengthen their programs, the 



more'traditional "30^and 6" programs have been modified to include t,he' 
use of driving ranges, simulators, and other tools. While very little 
evaluative work-- concerning use Of ranges has been conducted, several^/ 
studies concerning use of simulator,s ^re in the literature. 

Eales.(196l) reported on experiments, carried out in 1954 in 
Nev/ York, California, and Iowa which were aimed at determing the value 
of the Dri votrainer, a driving station mock-up with films. Results of 
all three of these studies showed that students who substituted time 
in t!?e simulator for part of the time usually spent in' actual driving: 

1. Learned driving skills as well as students who spent 
, the regularly allotted amount of time in the car.' 

2. Acquired better attitudes and understandings regard- . ■ 
ing safer driving. . 

3. Did so at a reduced cost. • 

From the research on the experiences of the California schools, 
Eales concluded that a simulator - car program allows the student to 
learn the basic skills of driving and also givas him a 'chance to 
experience a variety of emergency situations ana defensive driving 
techniques. This program is also found to be less costly than the con- 
ventional program which uses only the car. 

Koebl^r (1973) carried out an investigation to determine the 
effectiveness of "30 and 6" 'driver education and of sijjiulator training^ 
and compared their ef fetti veness with the cost of providing these pro- 
•-grams. ' . , 

The author utilized data on students volunteering for a "3p. aTid 6" 
program in 1966 and students volunteering for-a simulator program 
(30 and 3 plus 12 hours of simulator work) 'in 1968-69. Each of these 
treatment groups was compared in a "matohed pai r" 'analysis with 'a .con- 
trol sample of non-volunteers from the same sc-hp.01 matched on the basis 
of sex, "cultural heritage," father's occupation, and grade point 
average. Comparisons between the "30 and 6" and simulator programs, were 
made on a non-matcl^d basis, wjjth, of course, the Subjects being 
separated in time by two years. 

». A series of analyses concerning the "30 and 6"_ d^ta resulted in, 
conflicting resal ts Je^ding the author 'to conclxJde that ". • . the 
'30 and 6' data were suffi*ciently contaminated to preclude any valid 
conclusions" (p. 55). However, later ih the paper, the authors stat'ed ^ 
the following conclusions: 



V 



1: The "30 and 6" prograni as taught in 1965-66 wa*s not ful-' ' 
filling its objectives of. improving s»tudent 'abi] ity to 
operate a car more safely. In fact, the students ^^of-the"^ 
"30 and 6" driver education progranuwer^ Sxpewencing 
more convictions and accidents than those, students who 
had not taken driver education. * 



^ 2. 



Using conviction, accident, and seN^rity^^enccid^ 
crUeria,\'srmulator tr*aining Vroduc^ji-^^igni fijj^r^ 
better drivers than "30 and 6" ^iWv^r edue^uon. 
r 

Cost per student for sJi3stftator^t*^ning w^s^le^s exgerV" 
sive than "30 and ^ 

^de 'several recommendation^.>i1icl<iding; 

U^gr^de the^^^ and 6" program to an^efficieat- 
wthin a certain^period of tijTe_iiti--54dndt57rTne' program 




3. 



6".^'th simulator training as quickly as 
is economically possible. ' 

» 

Place greater instructional emphasis on accidept avoid- 
ance and da^page redliction if an accident -wi 11 occur. 



In contrast to' the findings of the e^ffectiveffess^^DT^J^ 
.expressed in the above two_studi^ are'7^i €5rpre>s^ in the , 
fol lov/ing -papers^ 



_ JartjTT^d Wiljiges (1971) conducted a jsiyd^rio^ determine the differ- 
ential effects' of various amourtt^--^TfXJm' arfcf^simulator instruction on 
dViving knowl^dge-<H^]5gE^ Forty-eigfit subjects were usee 

including e^Tgfft 11 tensed drivers Vith varying amoun_t^,,jii--^^ 
experience and forty students invol vjd_jji-4--hTgTrTch^^ education 
course. ' ' 




nJTts Tndicd.ta<i i^ia't the amount rather than the type of_ 
ijnijLg ( i .e. r'training before on-road driving) wa's thei)rimary 
-^detertfiiner of. transfer to behind-the-^heel* driving performance, 
group which recei'ved^i^ ho3Jrs of pretraining showed'-s4-errrf1tafrtl^ 
better drivrng performance thap eitherthe gToup whic'h received three 
hours of pretrajjiiag^-0i^-^^ group whijc^ received no, pretraining, 

regacdJ-ers wjTeibep'''ffie pretrainin.g^included films used in conjunc- 
tion wi th-^s^hrniTators or *f iLnis---^oTier *^ 



Also, it was found that a_J,ransi tit>n period is nee^^ from ithe 
simulato.rXo an acttiaT 'car as revealed; by the, fact- that the film-only 
-groups Surpassed the simulator groups on the procedure aspects' of driv- 
ing during the fi rst^ testing session beUrtid the wheel.' When the overall 
driving perfomance was examined over the six testing sessions, the 
film-only and the simulator groups had the s^rme driving performance/ 

The eff^^X> devious experience upon sirnulaior performance were 
'examiii^^^^&y'^npanng the s irmrf a t»or. performance of licensed drivers 
with that of simulator students. It was discovered that the licensed 
driver^ exhibited poorer simul-a-tor performance than the students towaj;;dL 
the end of th.e simulator sessions 

ing ^rnm 1;»rk nf q Trni4^Ju^4g^-i*f>^^4-r^ 

^r peVronrtance than the students earlier fn simuj^tcrn on steering 
response. ,1, ' - • 

' • ^-^"^ 

An analysis of tne effect of^tMe type of'pretraining on the^ compo- 
nents of driving performance ^ring the first behind-the-wheeL^Xeet^^g 
session reveaTe<i the^ filtn-only groups to be superiqj;;^to--th|'^?niijlation 
jgroups on procedures. 



— -3$1=fT:ul^Tion ijLas^t^-nd-i^ateti as having resirtted in a modest amount of 
-J^-^^isSer to behi nd-the-wheel driving, the authors recommended furtheif 
re^search in order to isolate Ji>e factors contrt'buting tq^ransfer 50 
tnat simulators may be usetTlo the maximum oft tl^r pot enTiaX:^ - 



penoFmance Lnan ine si:uaeni:s towdra 
( possiblp^flert int). hnrfi^o^^^--r*=5Trrf^^ 
t)t me' licensed drivers ciid-^xhibit 




tud^es conducted^ 

gtibls iii*73) evaluated driver education 
California.' All students received 30 



schools 

hours of classroom iastruction. Comparisons were made between a group 
taking a standard "short" training program and a group taking^an 
enriched "long" training program. The "short" pro^ranv consisted of 
eit+ier six hours pf on-^oad instruction oj three' hoTurs' of on-road plus 
aLJeast three hours of additional simulation training. The "long" 
program consisted of these JsKbrt^programs^ plus four" addi tional hours 
oX i3Bii-in4-t^^wtTe^^orr^road training. Comparisons were aJso made of 
the benefits and costs of driver education given in California high 
'schools with that given by commercial schools. ^ 

The subjects (12,000) were selected at random and assigned to^pror 
grams i n wh4t:rT "they were trained by e'i the r p^ jbl lc _,blgh- ^choo^ ortTommer- 
c i a K sttjo ol instru £±ars-4^V6ntT or stlorrTr ai nInQ couf ses — :-- Tho follow 

'^:acEgr5!^iJTa£^ s,ttident# age, sex,.* 

}r4g£s=^5^^fa5f?gra^TTl^ i zen s hj_p ^^.^gj:aile rf-^riye r education grade ^ number 
nf yp^iriajTii^ ^ihiij , ( "jTrniirp to vehicles, and exposure to bicjcles. 



Significant differences were revealed oetvve^n males and femaies-r nria'les 
were younger^ ha-d lower grades, were less socialized^. i«d"i;bre .vehicles 
at rrome, ana had 'rrore experience with both ^t&r vehicles and. bicycles. 





Traiy/ing variables fneas.ut=ed' i ncl uded: (1) perfornance^-gi^jBe tor 
driver training, (2]^ e^-t^tude grade forjb^3^/er-"TT^ 
driving test-,--^^)' i'nstructor.;3,.-^td5tTon of driving p^ftJnT^ance, 

fort of -student 's .confidepce, (6" 

il'l, f 7)_^student-^setr^3crrrrd sl"u- 

rtiTSent ' -eval Lta^tion of training. It 
superior ^tl_all variaLles except those mea- 
rvrrg-^ti tud^s, and students trained in th^short simulator programs 
re inferior to ^Vr other groups. ^ 

,^Fron the licensing variables that wer^used (v(l) licensing delay. 
>{2) nurT±)er o^f attempts at the departfrient of motor vehicles- writ t-en^te^i-^ 

Y3) score on the ds'p^tfnertt of motor vehi-eles road test, ^Ji.)^ percent 
^'I icensed^iirftin 5 mnths-ri^ pereeot licensed bj^^tite^d of the study, 
-and (6) percent oi minor rejects). It was dete'rmined tfaat there are no 
differences between the standa^ slcmJ^a^^oy ^d^^ andard" sTx >>our in-car" 
tVograrns..._-^S§^^ ^ith femaTes requiring about 

-Ptv^'weeTcs longer, orr the ^>erage, to becow 1 1 censed ^and with fe^r^ 
of t'herr, getting licensed."" - ' ^ ^ - ■ 

' ' ' — '* 

"i^i" Tor ^cci (Tents "Tnd violBtJonT* ax^was- f-^trnd^^??*?'^*^^ ' 
jjorsg^ggroi^- in botTf categories. Thirt^^Ji^s:.-^^^^ had 
^0. e kind Qf citation durino^^Jh^-^frr^V^^^^^^ only 
t^jfvelve percent of . iefisrtes 6^6^^^-;^^i3^t^^ ucre speeding citations. 

"2]jri£:&sr tjercent of^,^gai£S==eTS'^&ven percent of fefnales -were involved in' 
cjcc,idents durii^g^^e year. No consi stent -rel lable differences* In cita- 
tj^ns were-fpund between long and shdrt programs or between simulator 
Bhd six-hour prograsis. Interestingly, there was no difference in acci- 
dent rate between those ^ra^^d in short and those trained in long 
prci'grams. There^j^a^a^suggesti on that the six hour program students 
had a si igij-tl'Srworse accident record than the simulator students, but 
no str-cTig conclusions could be drawn. - ^ * , ^ 

Concerning cost, the best>stimate for traini\n§ by high str?>ools is 
about/S70 per student as -corTipared to abouJ:3§0^per student for training 
by c^^iT)ercial^schpi>ls Sijimlator^2:ograms cost $18 n?ore-per student 
thao'^do car-^ty^prograrns.^^.£mf^ programs cost S36 more per student 
than the -short pro^w^"^§?tng pub'lic school instructors or SI 6 more per 
student- u^ing commercial instructors^ -Gommercia^l training, short^^pj^e- 
grains, ai[^ ^ap-only training appear to be signi ficantly-l^ess 'expensive 
-for the .same return. — - ' ^^^^^--^^ 



"'ihu?, review of the literature indicated contrasting findings both 
-^-fv i?tudies of driver educatrofT, per se, and in studies of - enhanced dri- 
ver education programs using simulation. The better controlled studies^ ' 
indicated.no discernable differences betyeen enhanced programs and 

"'30 and 6' 'prograss. The review of the literature did not pro- 
v'lde any infor-.aflion on programs "enhanced through use of a^drwing 

Jd^ijc rdLI TTTj: ^ ^^ .^ r .rv x^t..^ t <i rij , n 1 1 nprh^[ ;i^_j2rnvi'Hp sO'^e ^1 nforriati Or» 



wmch .nil net:) to fill tnis gap. 

1:1. MET^OjOl^Gf .s. ^ 

- T-he basT^c 'rethod enployed involved ^rnparing the driving nistones 
of students who were trained at the original seven .range facilities in 
jse 10 *<orth Carcrlina in 1971 with the histories of a contrpl group o-f 
students trained at the sane ti;r»e/ byt at locations where no ranges were 
a/^ailable. The range 'trained students attended different schools fror' 
tne non-range treinea students. 'Based .on ipforrnation provided by the 
"T7^T>HTtreT^t of Paiilii: Jnstructi on , it was assuned that the. locations of 
these ir,itial']se^en ranges werg'-Bs^td^U.siiaj^^ore or, l^ss at randor. 
across tne >tate, and t^at there were no inh^rerTt^^ 
coTTjnlty ec'ono«iic -Statics which would, affect they'esults. * 

— >- . ' *■ 

"^e cqT7t-rol -s^^tt^lents were cno'sen ftx)m a group of 17 schools across 
tne state: These schools were' randon^ly ^s^c ted from a li*st of the 6^3 
scnools which had a ninth grade or above m 197U '"T^r^ vs^ of experi- 
r^ental and control subjects train'ed at the same time (affrd thus assume- 
to be driving at the same tinpe)- helps to oj^ercome biases which bight 
result from ch^n^es in basic *^>dent patterns between dif ferment periods. 
.For e><ample, accident frequencies between time periocjs might change due 
to increased traffic or better- roadways. Accident seventies, as 
measjred by injury ,^ mi ght/^ch^ange- because of changes in vehicle crash- 
worthiness over tim'e. \ ^ • 

For both the e'x peri mental (range) and cotitrol (non-range) groups ^ 
class rolls were obtained b^' the six driver edt*cation coordinators who 
served as data collectoVs, dn6 a 30 percent sample of each was chosen. 
The coordinators detennined whether the first or second student^on the 
class roll v/ould be the f^rst subject by flipping a coin, and t^en 
information was collected on every other name. * 

For both groups, information collected included full name, address, 
birthdate, sex, rac^, and I..Q.. and/or grade point average. The name, 
address, and birthdate allowed the matching of subjects wi^th their 
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sutpsequent driving records 'as tabulated by the N.C. Department of Motor 
Vehicles. The data captured from this driving history filfi included 
^the original data of licensing for each subject and the subsequent two- 
y^ar driving history. This two-year period was further subdivided into 
six-fronth intervals In order to grovide informaiion on the early driving 
experiences where the greatest differences due to training might be 
expected to shcrw jp. • ' 

Tnus,- for eacn subject tne "^'ojlowing variables were obtained for 
eacn six-nontn period: 



\jnberof total accidents ^ 

\ 

-Number of injury accidents {i.e., involved an accident where* 
at least one occupant sustained some injury) 

Nunber of non-injury, accidents 

Number of at-fault accidents (determined by a conviction 
appearing fpr ,a violation on the same date) 

Number of total violations (e.g., speeding. Dill, r^kless 
dri VI ng) 

^ adoTTTon, three .-other vaViables were calculated from the date of 
initial licensing for each subject -- (1) the subject's age at time 
of licensing, (2) the elapsed number af days to^firsL accident, and 
iZ) the elapsed number of days to first violation. ' - 



-^im 
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IV. AfWLYSJS ANO RESULTS 

As indicated in the Introduction section, the fi'rst basic ^hypothe- 
sis %o be tested involved whether or not range-trained driver educatioR 
stjdents are 'better" drivers than a control" group of st^udents receiv- 
ing the traditionaT "30 and 6 training. Here, better" drivers will 
be defined as those having fewer accidents ancl violations*. Three major 
analyses were conducted. The first involved comparisons of non-driying 
related variables (e.g., sex, race, I.Q.) betweenn^ange and non-range 
groups. The other two majgr analyses concerned comparisons of accident 
and violation histories of the two groups. \ 



Analysis of Variables , * 
Not Related to Driving 

As indicated In Table 1 below*, data werf collected on 1644 students 
receiving range training and 1759 Students receiving standard (non- 
range) training. these, 62.5 percent were subsequently linked with 
driving records on N.C files. 

It is* noted that there ar^\di f ferences in the pr;oportion of records 
linked in the various race-sex groups. Female proportions'are lower 
both races for both range and non-range s^ubsets. Again, it is 
called that' the original data wer^ drawn from driver education class 
^lls. These lower proportibns^pf records^ linked pos'sib^y reflect both 
tne lowetr proportions of females obtaining^dri ver licenses as noted in 
other studies (Jones, 197^) and the changes in name^ due Xo marriage - 
for* those recei ving' 1 icenses. 

As mentioned in the MethotJology Section, it was assumed that the 
oriainal seven ranqe sites were chosen randomly across the state, and 
tha^t because the control' schools were. also chosen at random, no inherent 
biases in such factors as economic- sta-tus of-the community existed 
between the two groups. To further^examine whether the two, samples 
were indeed similar, unf-variable coosparisons of the sex, race, a^d 
I.Q. variables between range, and non-re^nge groups were made. ' Table 
"2 presents data on the proportjcJns pf students irt each^group^ by race 
and sex. * 
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Table 2.^ Frequency and propQrt'ion of totaV stXjdents'in 
\rang^ and non-range groups by race and sex. 



Whi^e 
Wh,i te 
Non-whi te 
Non-whi te 
*Total 



Male 
Female 
Male 
Fema 1 e 



Range 
642 ( 43.2^0 
592 ( 39.8'^.) 
150 ( 10. U) 
102 , ( 6.9?) 
1486 (100. 0'.) 



Non-'Range 
.615 ( 35. OS) 
582 ( 33. 3^) 
287 ( 16.4?,) 
JTT ( 15.4%) 
1755 (100. IX) 



White 
Non-white 
*.Total 



Male 
Fema 1 e 
*Total 



• 792 ( 53.3%) 

• 694 ( 46.7%) 
I486 (100. OS) 

1234 ( 83.0%) 

. 252 ( 17.0%) 

1436 (100.0%) 



902 ( 51.4%) 
853 ( 48. 6t) 
1755 (100.0%) 

1197 ( 68.2%) 
558 ( 31 .8%) 
1755 (100.0^) 



*6ec(xaif itudznti iciXh incomptctz doXa. (e.g , uju>tat&d 
njokcz) oAz AzZ^tad j'^om tiia> table, totaJU axz dcf^fj^ncnt 
fjloin tiioii ofi Table L , , . 
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As can be seen, data for the' total (linked pi us- unl i nked) group of stu- 
*<jents reflect race differences between range and non-range groups. 
No major differences are observed in the proportions of males and 
females. However, it appears tnat the range ajoup has a higher propor- 
tion of wmtes than the non-range group (in both' sex categories). These 
differences could reflect race variations between schools in the two 
groups and/or differences due to data "reporting variations between the 
sanples. Table 1 indicates that while only 0.2 percent of the nop- 
range group had unreported race, 9.6 percent of the range group had no 
race data reported. ' 

Of nore' importance to subsequent analysis, are the data for the 
range and /ion- range subjects who were linked with their driving 'records . 
Table 3 presents the race/sex breakdowns for these linked students. 



.Table 3. Frequency and proportion of linked students in 
range and non-range groups by race and sex. 







Range 


Non- range 


White •* 


T^ale 


492 { 47.7) 


424 (39.5-;) "'^ 


White 








Female_ 


407 '{ 39.6-.) 


366 (34.lt) '■■ 


Non-whi te 


Male 


86 ( 8.4"0 


157 (14.6'0' 


Non-whi te 


female 


44 ( 4.3S) 


126 (11;7?,) 


Total 




1092 (^00.0%) 


. 1073 (99.9-;'), 



Again, there -are'^di fferenc95 in the proportion of ^u^ects in the 
two samples wjio fall into each race/sex category. Because^'of this 
difference in Tables 2 and and because past- research has shown sex, 
ahd sometimes race, to be important predictors of accidents, all sub- 
sequent comparisons of range and' non-ranje samples will control for 
these two variables. 

Because of the finding of Conger,. et al.'(1966). I.Q, information 
was also collected whenever possible. Only 81,0 percent of the Jinked 
subjects appearing in Tabl^ 3 had usable I.Q. infornr^atipn because of 
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restrictions on such information in some school units. There 'were 
differences in the proportions of subjects with valid I.Q. data between 
the various groups, with proportions varying frpjn 40,0 percent for the 
non-white females given range training to 96.2 percent of, the white 
females in the non-rafige group. Overall,, the non-range sample. had a . 
higher proportion of valid I.Q. inforration in<> each' subcategory . 

In order to gain further insight into the question of differences 
between sanples, the overajl mean I.Q.'s for the range and rK)n-range 
Sd'^ples were compared. Th*e d^ta indicated a mean I.Q. of 102.3 for 
the range group and a mean of*'59.0 for the non-range, a small but sta- 
tistically significant difference (p ^ .005, t-test). However, because 
these differences could be a result of the differential race/sex 
brea*kdown in the two samples, individual mean I.Q.'s were compared for 
each race/sex -category. The results are as follows: 



Table 4., Mean I.Q. for each race/sex category 
for range and non-range samples. 







Range 


Non- 


-Range 






X 


n 


x^ 


n 


Whi te 


Male 


101.93 ^ 


384 


102,56 


396 
* 


White 


Female 


105,40 


314 


103.84 


352 


Non-white 


Male 


84,88 


43 


86,28 


139 


Non-white 


Female 


93.06 


18 


86 ,'53 


107 



The means in each group were compared using the student's t statistic. 
The results of the four comparisons indicated no significant differences 
in mean I.Q.'s within any group at the p = .10 level. Because of 
differences between groups , these results again indicate the need for 
control of race/sex variables in subsequent driver record analysis. 

Analysis oV Driving Records > 

The main hypothesis under study concern^ whether or not rapge- 
train-ed students are "better" drivers than the corresponding control 
group as measured, by accident and violatiftn entries on the driving 

2 ^ 

14 ■ 

ERIC 



/ 



records. It is important to note that raw frequencies of accidents 
and violations are the variables under study — not accident rates on, 
say, a mileage basis. Because no meaningful exposure data could be 
.collected in this retrospective study, the only available measure of 
exposure is "time after licensing." Thus, in order for the following 
comparisons to be valid, the assumption is made that the range arid non- 
range groups accumulated approximately the same amount and type of 
exposure units (e.g., mileage) within the given time periods. As noted 
McGuire and KirSh (1969), problems have been encountered in previous 
studies of the effectiveness of driver educ-ation due to differences 
in exposure for the groups cgmpared. While some difference between 
groups in the^present study might well exist, the possibility of this 
happening is fel t .lessened by the training program and study design. 
That is, all students in both groups have ^.'volunteered" for the driver- 
education training. Volunteers and nonrVolunteers are not being com- 
pared. For the range group, all drijver^educ^tion students in a given 
school class using the range were given range training. The special 
training was not given ^nly to those who yolunt^red for it. There- 
fore, theoreticejly, the control group is* composed of subjects "volun- 
teering" for driver education who are all given srarrdard trainirig. 
In a Ji^^e manner, the treatment group is composed o^ subjects "volun- 
teering" for driver education who "are aV[ given range training. The 
schools ^ing the range are assumed to be similar to the control schools 
because of the presumed random location and the random choice of con- 
trol schools, ilnder these conditions, it might also be assumed that 
the samples of students, as groups, will accumulate similar exposure 
units. ' , • ' ^ ' • k^- 

The first series of analyses conducted involved comparisons of 
the proportions of accident-involved drivers in the treated and cQnti^ol 
groups. That is, the data for each sample were divided into tv/o sub- 
sets drivers who tiad experienced one or more accidents in a given, 
time period and those who had experienced no accidents -i'rt; the given 
period. The time periods in question were (1) the first si?;. months , 
after initial licensing and (2) the first two years aftef licensing. ^ 

In both cases, the statistical analysis employed involved fitting 
1 inear^models to the proportion of accident involved drivers. The A 
procedure used, the CATLIN computer package, is documented by Grizzle \ 
et al. (1969). The thrust of the general approach presented incor- \ 
*porates "conversion" *of categorical data response frequencies (e.g., \ 
race, sex) into a series of functions which have calculable variance- ; 
covariance matrices under large sample theory. These fi;nctions (F) 
then' become dependent variables in the linear mod||l forrjvat 

F = XB. ^ ^ 

\ - - \ 
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Thjs parallels the more familiar linear model format 

' Y = XB 
or 

y = u + B.iX, + B^x^ + . . . 



Tests on the above model and on relevant hypotheses concerning the 
rrodelj. are then conducted using we^ighted regression analysis procedures. 

The series of'ana.lyses on the current data involved as the depen- 
dent or predicted variable both the proportion of drivers involved in 
any accident (total accidents) and the proportion involved in "at 
fault" accidents for the two-year period and the first six-month period 
Since sex is known to be related to numbers or proportion of Occidents , 
and since race has been shown in previous studies to be important in 
some contexts ,r both of these factors were included with the range/non- 
range variables as independent variables in each of the models examined 
In addition, where adequate sample sizes existed, an I.Q. variable 
consisting of grouped I. Q.^ data, (i.e., I.Q. <^ 100 vs I.Q. > 101) was 
included. A large series of such linear models was examined, rangfhg 
from simple models with only main effects to more complex models with 
various interactions included. The results of analyses pres'ented 
below concern the models in each^ group which appear to be most effi- 
cient (In terms of significant variables) and provide the best fit of 
the data. ' ^ ' ^ 

Models involving all acci — ^ • 

dents in two-year peridd . 

Tliis first series o"f model s examined was designed to predict the 
proportion of drivers involved in one or more accidents during the 
first two years after licensing. 

Mode«ls including I.Q. variables . 

, A^sjeries of models which included the driver training, race, 
sex, and LQ. effects and ya^'ous interactions ^was examined. As 
noted earlier, the I.Q. dai:a\ere categorized fnto groups with 
I.Q.*s ^ 100 and I.Q. 's > 101. The final model indicating best 
fit of the data included five non-mean effects, none of which is 
considered a mai-rt' effect. .^Information on the model is presented 
in the following table. ^ 
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Table 5. Final^ model for proportion of drivers involved in one 
or more accidents in two years following Ifcensing. 



Variable 

Sex within range sample 

Race within non-range 
sample 

Non-range, white males 
and females, high * 
I.Q. • 

Non-range, white, males,, 
nigh I.Q. 

Non-range, ^on-white 
females, low I.Q. 



Error 



Coefficient d:f. 



.1324 
.1026 

'-.1340 

.4200 
-.0880 



r p 

22.14 <.001 
11.30 <.001 



1 14.58- <.001 



'1 ' 59.42 <.001 



'5.59 -.000 



10 



5.51 



.7515 



Interpretation of this information is less simple than in other 
.analyses. The data analyses indicate that the proportion of acci- 
dent-involvecf males of both I.Q. levels is significantly higher 
than the comparjable proportion of females in the range sample. In 
•the non-range sample, the proportion of involved whites is higher 
than the proportion'of involved non-whites, a **m|/in" race effect 
within the non-range sample. In addition to this race effect, the 
non-range dat^ also indicate significant interactive effects in 
that, the white male and female groups with high I.Q. 's have lower 
proportions of involved drivers than is expected from' the race 
effect. In like fash.fonr the n^on-white females with low I.Q. 's- 
also hav€ a lower proportion of accident involved dri^eps. .As can* 
be seen, the^^ results are somewhat confusing, with I.Q. having , 
no significant main, effect but having contrasting interactive 
effects. ^ 

Because these differences could result from small sample sizes 
in the non-white subsets, a series of further models v/as anal^yzed 
in v/hich four levels of I.Q. weihe used for white subjects only. 
The four levels under study are ^ 90, 90-100, 100-110> > 110. 
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Models involving 'main effects for driver training, sex, I.Q. and 
^ all imberactions involving I.Q. were examined. The best fitting . 
model^nvol ved only sex as a main effect: Neither the main effecC 
nor any interaction involving I.Q. was a significant predictor 
variable. • * 

• . » 

Models without I.t}. variables . , >^ 

Because I.Q. did not prove to be a significant variable and 
because o*f the loss of data due to^ non-reporting of I.Q. in the 
range sample, a series of analyses was run on the proportion of ^ i 
drivers involved in all accidents over the Two->^ar period which', • 
included all data shown *in Table 3. Here, driver tr^lning^, sex, 
and race variables, .and their interaction were included as the / 
Independent variables,..- After both full and reduced models were 
examined, the final model yielding^he "b^t" Vi^ of the <lata 
involved the main effects assbcfated witji race and s«x ^nd an 
interactive effect identifying the non-white male drivers in the 
ratige. and non-range group. Table 6 presents infi)nnat4b4:» on the 
model. * . * , ' 



Table S. Final model for drivers 
accidents in two years 


involved in ofie or mare 
following 1 icensjng. * 


Variable 

• \ 


Coefficient 


d.f. 


2d P - . 


,Race 


/ .0372 " 


1 ■ 


13.15 <.00f 


•^Sex 


.0678 ^ , ^ 


' r 


56.89 <.001 


Non-white,' male 
range vs nonrrange . 


-.01^22 


1 


4'. 90 , r .02r ' 


Error 




4 


1.^5 763 



It is noted that the fit of this model is quite good as is 
indicated by',the small ^tnd large p-value for the error term. 
(A smal.l, p-value for error,,- e.g., p < .0^, would indicate signi- 
ficant lack of fit in the model.) Because the race variable v/as 
coded T for whites and -1 for non-whites, the positive coefficient 
indicates that the non-white groups have a significantly lower pro- 
portion of accident-involved drivers than thS white groups. The 
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second-r^ i gu i irTcant ma-in effect, the sex eff^t^ Indtca-feeir^at the 
proportion . aceidertt^ihvol ved malesis^gni ficantjj higher Ujan 
the proportion females, the iMj^facMye effect indicates ^at 
the proportion df^acciderDf^ifivol ved non-white males in the range 
group wai^siQnificantly higher' than the proportion rn the non-rang^ 
sample. ^ * ^ . • * 

ftodels involving at-fault _ * . ' 

accrdents in two-year period . , • ^ 

Jhe secondsejr^es .-of trodeVsj^ai-tJs'eci^o predict the proportion 
of dr iye'rs^J-ft^STvedljii on^ ifiore^^e - at-faul t .^cctdgnts . Again two 



>es were car/iedi)ut- — '-the first invo^l v^i-n^^.tT. 
revels) and th.e second iiWol ving ^onJy^dri^r^tfaTning^P^ 



sax. 



and various interactions . 
Models including LQ^. variables . 



After a series, of models predicting the proportion of dfivers 
involved in. ^t-fault accidents were examined, the final most effi- 
xi^t model was as follows. 



Table 7. Final model J^r proportion of drf vers involved in 

^t-fault accidents in two years fpU<xwing licensing. 




Range non-white mates 
Errdr- ' 



11 



7.76 .005 
3 .'^7 .046 
3.70 . *.9779 



Th^ n}odel iniica.t£S-d-s^^n1fTcant^ raee effect, with the proportion 
of». accident-invol ved white drh'vers higher than the propoirj^etfof 
non-white drivers; a significant sex effect, with the male, propor- 
tion higher than the female; and a significant I.Q. effect, wjjttu^ 
the proportion of accident-involved drivers wi th JjoxJ^O- being' 
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higher than the prsportion with high I.Q.^s. In addition ♦-or^ 
significant interactive effect -was pbSBrved' where^Jia-^rC^tipn 
of acciilsnt- involved non-white males in Jiie^*w?^e group wa^^Jiigh^- 
than would be expected. fromJhg,-j=ace'^§frd sex-effect?^aTone, The, 
fact that the I.Q. m\rr;^f£ectms s'\^ificd(nt in this d^ta set 

t had before indicates that all accidents and at-- 

It^ccTdents are different criteria and that the small sample 
sizes availab-le on the I.Q. variable ray have influenced, the 
results, for t^is reason,^ and in order to parallel earlier analyses 
of total accidents, the I.Q. variable was eliminated from the next 
series of nxjdels. ^ * 



Models without l.'Q. variables . ' v - 

After a seri&s of fnodels was examined, the data indicated a 
final model as shown below. * 



^ Table 8^ Final modeJ_.£c^ of drivers involved in, 

at-fauTTliccidents in two years fol lowing' 1 icensing. 



* Variable 


Coefficient 


d.f. 


ii 


■P 


Sex , ^ ^ 


.0331 


1- 


29.27 


<.001 


Range, non*white 


.0299 


1 


2.17 


.141 


maV^ vs non- 




c 






white female 




* 






Error ' , 


* 


"5' 


• 3.33 


.649 



Jbst as in the previous models, the sex variable is again hjghlx-^fc — - " 
significant, wixh^the femal'es again'better^^JFheJjn^^y-oti^ margi- 
nally sigolficant'effect is race/^j&x4HfvteT^cnonin the Vange 
safnple where non-wMts.jna^«^7)a7e^ proportions of ioj/olj/ed-r — 
dri versthiQ,:,de--n57r^^ ferii^les.^ Jnte*=€StTrT^y , a model involy;- 
in§-"t:ttS'''Tex effect alone wouTd have had a p-value for error of . , 
0.4813.. ' . . ' : - • * ^ 

% 
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Jto4e4-s involvific^ total accidents in 
fkst si)t trionths after licensing . 

• Because of small sample s-^zes^ IrMiT^a-ta when classified by 
I.Q., models forJwth theju^epoTtion of drivers Involved ia any accir 
dent and rn at-f^uU at^^deTits excluded this as ^^fi'.tnriPDPnHpji i -.^ ^ 
variable^^TtrusT'ful 1 models examined^^^s^^ training, 
^raee^^ex. and Uieuv^ Asnoted previously, the first 
s 1 X -nont^..^.=t4^?^e^^ chosen for analysis since previous research 

krrr€s\}973) has indicated that training effects might be best 
reflected by accidents early izi^one's driving history, before 
experience becomes the dominant variable. 

£<rr the data involving all accidents during this first six 
^aifths after licensing, the final "best" model again included the 
hiqhly significant main effect due to sex aod a marginally signifi- 
cant interaction within the non-white range' subset. 

e 

liable 9. Final model far proportion^ of drivers involved In any 
accident during the first six months a'fter licensing. 




'Coefficient 



d.f. 



white 
1e vs non- 
white female 



.0269 1 
-.0338 T 



' ^8.68 
2.78 

3.28 



P 

-.001 
*095 

.658 



The similarity between thi^. model 
fault adcidenfs is noted. Again, 
used, these results in.di'cate that 
involved\ females is significantly 
The significant interaction -effect 
the difference between the proport 
and females in the non-white range 
explained^ by sex a1one\ 



and that involving two-year at- 
under' the design matrix coding 
the'proportion of accident- 
lower than the proportion of males, 

is interpreted as indicating that 
ions of accident-involved males 

group is even greater than is 




Ftodels invoVvinQ at-fault accidei;!ts during 
the first, SIX months after licensing. 



The final series of models examined attempted to predict the^ 
proportion of drivers involved in a t-faul t accidents during the / 
Tnitial six nx>nthS'of driving. The final model, pijesented telow, 
involved two interactions and, as usual, a highly significant sex 
effect. 



Table 10- Final model for proportion of drivers* 
involved in at-fault accidents during 
the first six months fol lowing' 1 icensing. 



- * Variable 

,Sex " . 

« 

Driver training 
sex» 

Range white males, 
vs white 
ferules 

Error 



,Coef ficient 



.Q221 



d.f: 



.0090 



.0138 



40.30 
10.74 



6.37- 



0.81 



<.00T 
.001 

.01,2- 
.938 



These results' jndioate that the proportion of accidents involving 
females was significantly lower than the proportion for males, that 
the differences between sex'w^re greater for the range Subset ^an 
the non-range subset, and that ^the 'differences between white niales 
and .females receiving range training were larger than coul^i be 
explained by either of the first two effects. 

■ Summary of analyses invOlv ^ , 
ing categorical models . _ . ■ 

Regress i on ^ntodels were examined in wbich categorical data on 
..driver training, race, sex, I.Q. and various interactions were used, 
to predict both total accidervts and at-faul t -accidents oyer the two- 
year period followin'g initial licensing and over the first six mon.ths 
following licensing. In- eajh case, the model that was presented 
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provided the best. data fit in "which all independent variables were, 
statistically significant. ' . * , ^ * 

In examination of all of tbe "best" rnodels,'the major trend noted 
was that sex appeared as, the only consistently, significant predictor 
variable, not an unexpected finding judging from past re'search. The 
sex effect wa-s also noted in various interactions with rate»and dri- • 
ver '-train ir>g. Race and I.Q. vyere the only other main effects indi- 
cated as significant in any of the models, and the I.Q.^effett was 
somewhat confusing. 

Of most importance to the goal. of this study was thSj^'^tk of 
significance shown for the driver training variable. In none of the 
over 50 model s "analyzed, did the Vange-trai ned group appear different 
from the non-range-trained sample. Interactions involving the driver 
training variable 'in. some models indicated that differences due to 
sex and race were increased in the range group. The only significarftf 
contrast between the range and non-range samples occurred in the 
model predicting the proportion of drivers involved ih any accidpnt 
during the two years subsequent to licensing. Herey the non-whiie 
male subset indicated a higher proportion in the range sample^' than in 
the non-range, a,^finding in the opposite direction from what might 
be hoped for by rangfe advocates ^ " ^ 

The analyses conducted thus far indicated that the range, trained 
students in the sample are no different* from" the students receiving 
'Standard training in terms, of proportion of subjects involved in a'ccir* 
dents. Further analyses will examine both mean numbers of accidents 
and "Violatrons a/id costs of the programs. • " 

Mean numbers of accidents / * • . . • 

and violations for subsets, . ' / 

— 4 

The first series of analyses concerning the propaftion of involved 
drivers basically examined^two subsets* of driv.ers,* those who were 
i-nvolv^d in accidents and'those whO' were accident free. Because'of 
their nature, th^se analyses could not examine whether or not certain 
subgroups* had experienced a higher absolute number of accidents. It 
^ight be' hypothesized that whi*le the proportion of involved drivers in 
two gropus might not be significantly different, one group might include 
more persons with multiple accidents or violations than the other, .an 
occurrence which would not be reflected in the initial • regression 
analyses. In order to further examine this question, 'the mean number 
of accidents and violations per 100 drivers in each race/sex subset 
was calculated, and the range sample me-ans were compared to the non- 
range mean^. This was done using the chi-square test under the ^ ^ 
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assumption that the number of accidents (or violations) a person has 
is ' * variable with a Poisson distrfbutlonr The significance 
level will be indicated in parentheses as follows*:' 

^.05) denotes, that the probability^ that the differences ' 
between means being tested are within the range of random -errot^ in 
sampling is less than .05; - . ^ 

(rj.s.) denotes that the difference in the\[neans tVrt be ex^^lained 
in terms of random sampling fl;Ucluatio{»s and therefore are, not signi- 
ficant. * ' • . 

I. 

Mean number of totaL accidents/100 dri - 
vers in two years following licensing . ' ^ - . . 

Just as in the previous' analyses copcerning accident-involved 
'drivers, the present data were first categorized into cells by dri- 
ver training, race, sex, and I.Q. (see Table 11).- 

The analysis of ''th'/s data indicated significant differences in 
means at the p < .05 level in three subsets, for the white females 
' with r.Q. 0f 101-110, the range sample accumulated a greater average 
number of violation^ than the non-range sample. In similar fashion,' 
for the non-whi te'males in bath of the lower I .Q. ' groups., the imean ; 
for the range group was significantly larger. .Contrasting this 
trend were the means of the. white jnales with low I.Q.'.s ( -*90) and 
the,wWte females wi^th I.Q.'s of 90-100. In thesg two groups, the 
*analysrTs showed differences which were "flarginally significant ^ 
(p < .10, p ' .20 respective?ly) with the range group having- a lower 
mean number of violations than the 'non-range group. . ' 

A second series of tests was conducted on mean. number of acci- 
dents for* subsets categorized by training, s'ex, race, and age at - 
' day of licensing. The information calculated is shown in Table 12. 
The tests indicated one highly significant difference in means and 
three differences which ar6 only marginally signi f ica<nt. The mean 
for 16-year-oljd non-white males who received range .training was 
isi.gn'i f icantly higher, than the mean for the non-range control group.^ 
(p < .01). 'In 1 ike fashion, the 17-year-ol*d white females receiv- 
ing, range training had a higher rrjean nymber, of- accid'ents than their, 
non-range counterparts, (p < .10). 'On the^othpr^hand, the two differ- 
^encesiwhich proved *to be only marginal'ly significant (p < .20) were 
*in the opposi te direction, 'w'i th both the 17-year-old white males . 
and the 18-year-old non-white females having lower averages iii ttie, 
range groups. * * ^ ' . . . 
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Because the sample sizes in many of these cells were small, 
the data were sunmed over age into race/sex categories and similar 
tests were conducted. ' 



Table 13. Mean accidents/100 drivers in the two years following 
licensing categorized by. training, race, and sex. 







Range ^ 




No n- range 




♦ 


n 


Accidents/ 
100 driv.ers 


n 


Accidents/ 
100 drivers 




Whi te males 


491 


38.90 


424 


41.98 . 


^. 


White females 


408 


21.08 


366 


21.86 


n.s. 


Non-white males 


86 


• 41.86 


1-5-7 


20.38 


<.01 


(?on-white females 


. 44"" 


. ' 6.82 


126 


11.11 


n.s. 



The da-ta indicated essentially identical meafl Qumbers of accidents 
in three of the four groups. In thfe, final group, the "rton-whi te 
males receiving range training (weighted heavily by the 16-year-olds * 
in the previous table) had a significantly higher mean than their 
non-range counterparts. ' - - , 

Mean number of at- fault accidents/lOO 
drivers ickiring the first two years . 

As was noted in the earlier regression analyses concerning the 
proportion of accident-involved drivers, there are differences 
between all accidents and at-fault accidents as a driving skills 
measurement 'criteria. Tn order to parallel those earl i-er ^analyses , 
the mean number of at-.faujt accidents for the two year perfod was 
examined. • ^ . ' 

Initially, the data were categorized into subgroups by train- 
ing,* .race, sex, and four I.Q. levels^. Three marginally significant ' 
differences were ^noted^ at the p - .20 level -- dtfference between 
range and non-range, samples for y/hite males and non-white males with 
I.Q. between 90 and 100 and white females with I.Q.'s between 
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101 and 110. In all three cases, the range sample had higher 
average nunfcers of at-fault accidents than the non-range sample^ 

Because of the small sample sizes, ^e at-fau Udata vyere 
combined into race/sex categories for sample^'J^rsliown below. 



Table 14. Mean number of at-fault accidents/100 

drivers in two years following licensing 
categorized by training, race, and'sex. 



White males 
Wbi te- females 
Non-white males - 
Non-white females 



491 
40& 
86 
44 



Range 

At-fault 
Accidents/ 
. 100 drivers 

14.9 

5.9 ' 
16.3 
\ 2.3 



Non-range , 

At-fault 
Accident^/ , 
n 100 drivers ' £ 

424 12.0 n.s. 

366 6.3 n:s. 

157 12.8 * n.s. 

1?6-' 3.2 n.s. 




None of the differences is significant. The marginally significant 
differences indicated in the previous table disappear when the I.Q. 
4nd missing I.Q. data ^re combined. . • , . 

Mean number of total accidents/ 
100 drivers for the first^six 
months followfnq licejising . 

Ju^t as before, in order*to examine the initial effect of 
the training prograrn, the data for the first six months following 
licerxsing were analyzed.. 

Just as for the two-year period, data concerning training, race, 
sex,, ^ge, and I.Q. 'twere analyzed first. No significant differences 
wer05 found in any of the subsets. Again, many of the cells con- 
tained 'smal 1_ numbers of accidents, reflecting the low accident fre- 
quencies in the first six-flfionth period and the reduced. samples of 
subjects on whom I.^Q. data were available. 

> 36 
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The first six months' daiha were also categorized by race, sex, ' 
and age at day of licensing. The statistical testing indicated only 
two marginally significant differences. At the p < .10 level, the 
average number of accidents for* the .range trained non-white 17-year- 
oTd females (n = 10) was lower than that of the control group receiv- 
ing standard- training (n = 29). /Vt the p < .20 level, the mean of 
the range trained 17-year-old white females (n = 22) was higher than 
that of their counterparts (n = 18). 

Because the frequencies were small, the cJata were ^ga.in combined 
into Vace/sex categories as shown below. 



Table 15. Mean accidents/100 drivers in the* first _ . * 
' , six months following licensing categorized 
by training, race, and sex. 



White males 
White females 
Non-white males 
Non-white females 





Range 


■ Non-ranqe 






'Accidents/ 




Accidents/ ' 




n_ 


100 drivers 


11 


100 drivers 


£, 


491 


• 12.42 


424 


T2.97 


*n.s. 


408 


6.37 


•.' 366 


■7.38 


n.s. 


86 


13.95 


157 


8.92 


n.s. 


44 


2.27 


126 


4.76 


n.s.' 



As is noted, the analyses indicated that' none of the differences 
was significant at the p < .20 level. 

Mean number of at-fault accidents/100 

drivers during the first six months . ' * ' ^ 

Just as for the two-year data, the at-fault accidents which 
occurred during *the first six months -fol lowing l-icensing were 
categorized by training, race, sex, and, I.Q: and werje examined. 
ArT335sos-2/ jneans iiidicated no differences. significiTO^ at the 
p .05 level. Marginally significant differences'were found in 
three subsets. The range-trained white males having I.Q.'s between 
90 and 100 and greater than 110 had been involved in more at-fault 
accidents than their non-rarlqe counterparts (p < .10 and p <.^20, 
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respectively). Conversely^ the white. females with J. Q. 's" between 
90 and 100 who received range tr^ainirlg had fewer at-fault accidents 
than the non-range sample (p < .10), * - ' 

' When the I.Q. data were left out and the data were categorized by 
trailing, .race, and sex; none pf the differences was significant. 
Again, the number of at-*fault accidents during the first six months 
i§ low in all cells. / . . ^ ^ - 

Mean number of days ta first accident . 

Jne final major analysis of the accident data involved compari- 
sons^:of the average number of days between licensinp^^^^pd the first 
acciilent for.-subjects jn the range'^3^^r((m'Vilr\^§"*§rdu^^ ^t might 
be hypothesized that the enhanced range-training would delay the 
odcu/^rence of an accident. Because the accident data collected ^'on-- 
cern^^K)nly the first two years follov/ing licensing, there is no way 
of' de\>e raining the total number of days to the firs^ accident fof 
all j&^bjects since many were' not involved in an accident in their 
first \|tv/o years of driving. Thus, the data analyzed concerned onl^ 
those Subjects involved-in accidents. As was indicated by the ' 
^earli^r regression analyses, there was no significant-difference 
sjetween the proportion of accident-involved (or accident-free) sub- 
jects in the range and non-range groups (i.e., no significant range 
effect). The proportion of subjects who were accident-free for the 
two-year period is presented below. 

Table -16. Proportion of accident-free subjects - 

' characterized by training, race, an^sex. 

R^nqe Non-range 

White male * * 55.6 ^5.7 

White female 82.4 84.7 

Non-wh4te male . 60.5 ' 66.9 

Non-white female 90.9 90.5 



The average number of days to first accident for each race/sex sub- 
set is shown on the -fol lowing page. 
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The averarfrdayfc ar,e not significantly /ilifferefrit in three of the four 
groups aUhough thS non-iran^e sample h^d larg^^ means Jn three cases, 
However, /in the remaining cas^e, the white fem]e subsetrthe g?oup 
receiving the range training had a larger m^an^'(i.e., aMonger period 
of time/ than their non-range controls. ' ^ 

Mean nu/nber of violations/100 drivers 
two years foMowing licensing , 

, ^ Although accident rates provide perhaps the best measure of 

driving ability, another variable which can alsobe used as a mea- 
• sure of -"'good," or at least lawful, driving is violations. 'For 
,this reason, tl}§*driving histories of the range and non-range 
samples were also searched for data on violations. It is^noted that 
a violation, is not entered on a driving record unless a driver is 
convicted of^the unlawful offense. • ' . • 

to examine this variable, analyses parallelling the ones in 
the previous sections'were cd^ducted. Mean numbers of violations/ 
100 drivers for the various t^aining, race, sex,' I.Q., and age cate- 
gorries were compassed. Significant ^jiff^rences in means at the 
p k .05 level are found in the whijte male, I.Q. = 90-100, subset and ' 
the white female, I.Q. = lOl'-lld subset.. In botb cases, the range 
sanple accumulated more violations than, the non-range sample. Two 
other similar differences of marginal significance (p < .10) are 
noted. In both the subsetiof white males with I.Q. between 101 3nd. 
no and the subset of non-White males with I.Q. between 90 and 100, 
the range sample accumulated more violations on the average.. The 
data v/ere also categorized by race, sex, apd age *t initial licens- 
ing, and mean numb'^ers of violations were compared for# the range and 
control groups. Theje data are shown in Table jl9. 



As in other, ^nalyse^s, obvious differences are 



noted in compar- 
race and training 



ing the means of males; to. those of females in both 
groups. The higher average number of vi^olations for fnales prob^bly"^ 
reflects npre-exposure and perhaps more unlawful , driving. Compari- 
son«^ between training groups indicated ^only three notable di ffererlces, 
and all three' are only marginally significant. The 16-y^ar-old. 
white males who re(^ei\^ raij€(e training had a higher number of vio- 
lati.ons than their .non-rJm^ counterparts (p < JO). Qn the other, 
ha^nd, the 16-year-dld non-white females receiving range training 
accomulated less violations than the non-rgpg^ample (p <\](i), _ 
The only other subset jsbowing a not^l^'alfferance was the 16-year- 
old non-jWhite male', where the ran§ejyroup had more violations than- 
the nonJrange (p < '.20) butUhis could have partially resulted 
from this.grbup'^ over-representation in accidents noted earlier. 
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Agann", these data were summed over age to increase sample size 
(see Table 20). . . . 



, TabJe-ZO; f^an violations/lOO drivers for two years 
following licensing for subjects cate- 
gorized by training, race, and sex. 



Range 



fion- range 





* . » Violations/ 
r+GQ'-dri rers- 




Violations/ 
100 drivers 




White male ' 


• 491 


75.56 


424 


67.69 


■<.20 


White female^ 


.408 


20.34 


366 


19.13; 


n.s. 


Non-white male 


86 


■ 55.81 


157 


48.41 


n.s. 


Non-white female 


44> 


9.09 , 


126 


12.09 


n.s. 



Here^ the only even marginally significant difference noted is in 
the .white male group. The range-trained sample received a higher 
number o f 'Violations than the non-range counterpart (p < .20).' 

fteanmuffiber of violations/lOO drivers 
for first six months following licensing .' 

In'order to examine the short term initial effects of the range 
t;ra,imng on driving as ^indicated by violations, the violation <^ata< 
from the first six months of, the subjects" driving history were 
analyzed. Again, the initial categorization, was by training, race, 
sex, and I.Q. (see Table 21). * 

*• 

The data indicate that white males in thfe lowest I.Q*. group 
( < 90) had 33.7 violations per hundred drivers in the range^group 
• atid only 19 4 in the non-range (p < .1). Non-white males ni a mid- 
I.Q. group (90-100) also had more 'violations in the' range group, a 
difference marginally significant at the p 2a level. Conversely, 
white females in the high I.Q. group had fewfer violations in the 
rapge group (p ^.05). M] other difference? were ncm-signif icant. 
Again, the small sample sizes in some cells must be rtoted. 
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^ When these data were categorized by only training, race, and 
sex*{i.e., without I.Q. levels), on.1y one difference' remained signi- 
ficant at the p < .10 level (^ee Table' 22). 



Ta&le 22. Mean violations/100 drivers in the first 
SIX- months after J icensing fgr subjects 
categorized by t-raifiing, ra,ce, and sex., 

' J 

Range Non-ranoe ' - 

Violations/ * VioTations/ 
n 100* drivers n 100 drivers^ 



491 22.00 424 16.51 ' <.10 



White males 

White females 408 

Non-white males 86 - 

f Npn»white females 44 



3.92 366^ 
1-6.28 ' J 57 
2'. 27 126 



^4.65 -• n.s.^' 
' 12.10 n.s. 
3.18 n.s. 



The white males receiving range training accumulatetl more violations 
during this time period than did their counterparts receiving the 
S'tandard tra'ining. None of* the other differences is even marginally 
•;signiVicant. ' ■ . * 

Mean number of days • * • ^ 

to^^Tirst violation . 

For each subject convicted of a traffic offense during- the 
first two years subsequent to licens.ing, the number of days to the 
first such offense was ca^lculated. As was noted on page 30* in the 
discussion of " days to first accident ," analysis of these data 
might reveal subtle differences between samples under the hypothesis 
that enhanced training would' affect driving behavior for a longer 
period of time than a^standard training course. Again, this 
analysis only involved drivers who experienced a violation during 
the two years examined. Violation-free^subjects, are deleted. * 
Justus in^ the'^similar arial/sis for days to-first accidentv the 
white femafe subset receiving range training experipncQd a longer 
time 'period before" v.iolati6ns than the non-range^sample (p < .05). 
WHlile ^bvious diffeic^ences exist. between maleS'a'nd females within 



1, 


to 








o 


tA 


tA 


c 


V 


C 


C 





X 
















Cl 




























c 


o 


















pu 






* 






ro 















CO 




o 




















a; 






CVJ 




CM 




a> 


O" 


O 










u 


c 














«3 


to 








- 




o 


S. 


cc 


> 




• 






•r* 






< 












O) 


on 




























w 


c 






CO 




^\ 




*^ 


















ra 














o 
















-M 
















ta 
















>^ 
















<Q 
















■D 


a> 




E (/) 












M 




3 >^ 




CM 




O 


«+- 


•r* 




c *o 










O 


s- 




■o 












o 




a; . 


o 






cor 


S. 








n 




CM 


m 


a> 






O 












a> 


s- 










E 


CO 


C7 














U 


c 


> 










c 


in 


«3 


< 










a; 


















u 














«o 


a> 














s. 












CO ' 


CO 


a> 












CVJ 




> 
















< 


to 















CO 
CM 









a; 






a; 


Wva 




a; 


rj 








E 
















a; 


a; 


to 








E 


















a; 










1 


r 




•r* 


c 


c 






o 


o 


3 


3:. 


z 


z 





races» no other significant Hjfferences exist between the range and 
non-range samples. : ^ ' ' 

Aaa1ysi$ of accident severity .> ** ' * 

The final comparison bf driving record data of the rangB and ^ 
non-range sact^Te involved a(c^<iTden€ severity; Seve^ity is to be 
measured by the proportion lof injury and non-injury accidents in 
the total number of aa:identstaccumulat;ed by each sample. Tables 
24 and 25 present the tot^l jnumber of accidents, the number Af 
injury prodvcing accidents,- land the percentage of the total acci- 
dents which ar^ injury accidents for both the 'six-month a;id the 
entire two-year periods. ' • ' * ' \ 

(For analysis purposes, the number of injury and non-injury 
accidents v^ithin each race/sept' group for the range sample were com- 
p-ared to the corresponding /requencies in the non-range sample usiYig 
a statistic. This is equfvalent to comparison of proportions of 
.injury accident^ within each group.) The analyses of .these data 
indicated two marginally significant differences. In the white 
male subset, the range sampl e experienced a lower proportion of 
injury accidents than the non-range sample during the first six- 
month period (p < .it)). In addition, when ail race and sex groups 
are combined in*the-line "Fabeled "total, " the same type ot differ- 
ence exists (p < .10). Thesa. findings disappear in the two^yeaV 
data where analyses revealed no si-gnificant differences.' 

Summary of results^ of analyses cpncerninq means . 

Thus, 'in the second'inajfer Series* of analyses^ mean number of 
accidents and violations per'driyer and mean number\j>f— dajyt«^o first 
accident and first violation, were cal culat^ -for each-Df the two 
samples. Comparisons of these rowans were carried out betweeji range 
and non-range samples within the various race, sex, age, and/l.Q. 
subsets. Four 'differences betv/een accident means were noteq as sig^- 
ni^i|:ant at the.p < .05 level . *^ All four cases<;^invol ved whitje and 
non-f/hite males of various I.'Q. .and age subsets and1n each case, the 
range-trained sample had a higher^^ average «humber of tota3 accidents 
over the two-year period. Man^ marginally significant dftferences 
were 'noted both in total accidents and at-faUJt accidents for the 
tv/6 time periods. These di f ferenCes weVe almost equally split between 
cases in which the range group accimiulated mbre accidents than the 
non-range group and cases in whi^cfj< the rangettrained group experienced 
fewer accidents than the non-ranget/sample. When larger sub'Sets were 
compared (i.e., when age and KQ'. 'data were njJt' involved) the differ- 
ences disappeare^I in all cases excfept the non-white male finding 
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Cited above. While 'the subsets involving range-trained non-white 
males seemed to 1)e,. characterized by higher accident means, those 
involving the range- trained white females appear ^to be characterized 
by lower mans than their non-range** control groups. 

Very little difference existed in the analysis of accident 
severity. The only marginally significant difference found indicated 
that, given that the subjects were involved ^n accidents during the 
first SIX months following J i censing, the range-trained groups were 
involved in slightly less severe ones. 

Analysis of violation accumulations also indiqated a somewhat 
contrasting results. Again, four differences were found to be signi-^ 
ficant at the p < .05 level. While the range-trained white subjects 
of both sexes in the lower I.Q. groups accumulated more violations, 
over two-years, the range-trained white females in. the higher I.Q. 
subset accumulate^ significantly fewer violations than their counter- 
parts during the first six months, and the range trained w^iite females' 
elapsed' days to first violation was greater than' that of the 'similar 
control group. Again, various: marginally sigrtificant differences 
wer^ noted (p ^ .20). There appeared to be a somewhat more consistent 
trend in these differences 'in that the range-trained sample was 
characterized more often by the higher mean number of violations. 

Just a^ for' the previously discussed regression analysis results, 
these findings^are far from being clear-cut as to whether a real 
difference exists between range and non-range students. The lack Qf 
many highly significant results and the lack'of clear trends in both 
the highly and marginally significant findings again indicate that 
there appears to be no major differences in the driving ^behavior of 
students undergoing range and standard training courses. In the next 
section, data concerning comparison of costs for these two programs 
are*presented. 



Analysis of Cost-Effectiveness of 
the Range and Standard Programs , 

^ As was indicated in/ the Introduction Section^^two basic hypotheses 
w|re to- be examined.. The first involved whether the students receiving 
yie enhanced driver education^training on the ranges were subsequently 
"better" drivers ,than a control- group of students receiving -the stan- 
dard training. ^ The, second hypothesis involved whether o'r not the 
range programs resulted in a higher output of^trained drivers for each 
dollar spent. 
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The former hypothesis has been examined in the previous sections 
using .analyses of the accident and viojation histories of the two groups. 
The results have indicated that there appears to be little difference 
between the driving histories of the range and non-range samples. Thus, 
^it might be argued that since the i^nge ^grogram is providing training 
§1 good as the stand^d program, it would be beneficial to the state if 
it is training a larger nuntier of students for each program dollar spent! 
This question of cost-effectiveness wi,ll be examined in this section. 

Cost-effectiveness analysis usually involves the comparison of tf^ 
cost of two or wore programs which are equally effective at meeting a 
• given goal.. Our^goal is the production of a "better" trained driver. 
The previous analyses allow us to tentatively conclude that both the 
range and standard programs are of equal effectiveness, at least as 
measured, by subsequent driving history. Thus, costs per student. for each 
of the two* programs will be, examined. /O 

Ah ^'attempt was made to gather data on threeXgroups of schools,, 
(1) the seven original range programs, (2) a group of non-range programs 
within the same bounty as a range. ^irogram, and (3) a randomly selected, 
group of eight non-range schools from 'across the state. Data were 
successfuMy collected on the third group. However, problems f/erp 
encountered with the first two groups because' of the nature of available 
information. In all cases, the^cost data used were extracted frbm files 
held at the N.C. , Department of Public Instruction, and the vehicle- 
related and teacher- ^eleted costs were recorded by county on a year^y 
basis. Thu5, in ^situations where some students in agiven school were 
given range train^ing while others received non-range training, it was 
impossible to accurately divide teacher costs into "range-related*' and 
"non-range related" categories. This was a common occurrence in some 
counties where students taking driver education during'the summer were 
given range training while those taking it during the school term 
received the standard "30 and 6" program. As will be noted later, a 
-similar problem existed with vehicle costs. / . > 

For these reasons, usable data for range progr*ams could only be 
gathered for the three ranges where all the students in the county took 
range training. This resulted in a small sample of cost information, 
which, of course, somewhat limits the inferences which can b^ drawn. 
It is also noted tha|: only two of the range programs ultimately used . 
were in /the original group of seven, the third program having b'egun ^ 
operation in 1973. Thus, the cost-effectiveness analysi's is not as 
closely linked to the earlier accident-related analyses as would be 
desired. 
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In an attempt to make the rsnge and non-range costs data somewhat 
more comparable, a third set of , data was collected. This aet included 
cost datp for the three range prog^ams prior to the construction of the 
rarrge {i.^., when the driver education programs offered'in these same 
counties were totally non-range in nature). Thus, three cost-related 
data sets were examined, (1) cost data for a group of three range pro- * 
gr*aeis where all students in the county received range graining, (2) cost 
data on the same three programs in prior, "non-range" years, and 
(3) cost dat^ op a group of ei ght non-range schools randomly seVected 
from across the state. 

, As indicated above, the basic corrected data* can be divided into 
three subsets -- (1) teacffer cost,' (.2) vehicle Coit, and (3) site cost— 
with component parts a^s fol'fows-: 

1, Teacher Costs " • 

, Salaries of full-time driver education teachers 

Salaries .0f part-tim6 (summer) instructors 

Salaries of range coordinators 

/ 2. Vehicle Costs ^ ' , 

I X)perational costs including fuel, insurance, and 

: maintenance' ' * 
■ • ' Auxiliary equipment*costs (warning signs, dual 
braking systems, etc.) 

3. Site Costs \ 

Rangf construction ,and fnaintenance costs 
Equipment cosrts 

"Simulators" . 
^ • ' "Drivocators" 

Traffic cpnes^ signs, markings, communica- 
tions equipment, etc. 

4. *Number of Students Trained 

« * * • 

While the listing of such data items is re*latively simple," as was noted 
in the previous discussion, the collection of accurate data was very 
difficult to obtain. Problems in teacher cost data were discussed. 
Problems in vehicle costs were als^o found. For example, ,in most 
instances,) vehicle operational 'expenses were kept only on a coui\ty-wide 
ba$i$, and no .data ^'existed on the costs for vehicles at a particular 
school. ,th^s" caused greatest difficulty where^ a- range program involv- 
ing 10-1'2 cars aind one or more non-range programs involving one or two 
cars both existed in the same county and led to the deletiofi of some 
schools from , the original sample.' In order to extract the required 



data" for the schools in the sample, the following pr.ocedures and related 
assumptions were used: 

r 

1. For non-range schools located ?n counties having only 
non-range programs, the share of the totbl county-wide 
vehicle costs attributed to the sqieol in question was 
determined by a, ratio of the number of driver education 

. students in the sample school to the total number of 
driver edijcation students "ih the county. The implied 
assumption here is that each student in the county drives 
approximately the same number of miles. 

2. Fot> r^ange schools in counties teaching only range pro- 
grams, the total, county vehicle costs were assumed t^o 

^ be range- re la ted. .* ' * 

3. For non-range schools which taught all students jin a 
given county (i.e., group (2)),, the total county! vehicle 
costs^ere assumed to be non-range program related. 

4. The range and non-range schools located in the sabe 
county, the county-wide vehicle costs were prorated on . 
a total'program mileage basis. , That is, estimates of 
the number of miles«4,dri ven per^student in the ranqe^pro-? 
gram and iji tjpe non-rartge program vftre obtained fnom the 
teachers at tje schools. The estimate of total milleage 
driven for aT| range schools was obtained by multiplying 
the figure estimated for the range program in the sample 
by the! total number of range students taught in th4 
county.' The total miles traveled in the non-range (pro- 
gram was calculated in a sinfhilar fashion. The totejl 
funds were then p^orated on a basis propor^ignal tc 
these mileages. The costs for. the range scl^ls inl the 
sample were derived by multiplexing the total rangifost 
>n the county by 

no. of students' in the sam^e' program 
no. 'of students in all range programs I 

The site costs were usually associated only with the range programs 
since the standard "30 and 6" programs use existing public rc^^dways. 
Ih order to. estimate annual costs for the range and related' eauipment 
("simulators," etc.), all construction'Stnd "initial"- equipment! costs 
(e.g., simulator costs) were first brought back to the^same base year,, 
through use of pr^^ent worth methodology. Tlie total range and equip- 
ment costs were then amortized over a 20 year period to*provide an 



estimated annua-! site cost. In a1 l/^conp;nic calculations, .an interest 
rate of 10 percent was assumed to be the' cost of money, to the state. 
This average discount rate was based on the current marginal borrowing^ 
rtte for public agencies malting investments, as discussed in a recent 
paper concerning roadway safety improvements (Coqncil and Hunter, f975). 
(To further insure that -the discount rate chosen was not the controlling 
factor in the subsequent results, tjf\e calculations were repeated using 
a five percent rate. ) 

Finally, total teacher' costs were calculated as the sum of driver 
education teacher costs for a giyen schooKor countjl in. a given year, 
plus the related teacher costs associated with the, range' coordinators , 
As noted earlier, the coordinators were hired by the State, Department 
of Pub.lic Instruction to coordinate use of the range, to teach on the 
range, and to provide assistance to other driver e.ducation teachers in 
curriculum development and other areas.- Because some of the coordina- 
tors were responsibly for more than one range, the coordinator costs 
were'assigned to a given range on a proportional basis. That fs, i.f 
a given coordinator was responsible for three range sites .and programs 
in a given year, one- third of his salary was attributed to a given 
range program, the assumption being made that h-is 4:iine would* be equally 
split among all ranges tender his control. ^ 

Thus, for each school or ran"*^ ftrogt^^m, annual amounts for teacher 
^costs, vehicle costs and site costs were calc^ulated. Each of the 
three components of cost was then divided by t"he number of students 
trained td get a cost per student, and.tljS§se three components^ were ^ 
summed to give a total" cost per student, "^he resulting costs/student 
for each year using a 10 percent discount rate aV^e shown in Table 26. 

In order to compare the range and non-range costs, the 1968 pre- 
'sent worth of each annual cost/student for. a given -school was calculated. 
For example, for Cleveland County, a non-range program, this series of o * 
calculations resulte'd in five estimates of total annual cost/student in 
1968 dollars. For Chowan, a range program, three estimates resulted. 
The 1968 estimates for a given school were then averaged to^ provide the 
average cost/student. These averages are thown in Table 27. 



somewhat higher for the range programs than* for. the non-range programs 
in the sample* For the randomly selected nonrrange'schools, the average 
cost/student (in 1968 dollars) varies from $22,. 98 to $52.11, with five 
of the eight schools'consistently indicating costs around $42. The 
overall average (not weighted by number of stu^Jents) is $40.10. For 
the noozrange schools which later became range. programs, the annual cost/ 
student is somewhat less consistent, and averages $37.42, The cost/ ^ 
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student for the three range programs (Group 1) is even mor$'*''^ne^, 
rangjng' from $42.44 to $81.00, with an average of $61.98, someJ2i)/ 
student higher th^n the non-range estimates. It is also noreiJ that in 
all three^caseis, the group 2 schopjs indicate lower average costs when 
they are non-range schools. • 

The corresponding calculations using a five percent discotjnt rate 
ind.icated an overall average--?^ tfie randomly selected non-range schools 
of $47.18', and a*n average for the non-range schools ^rhich later betame 
range programs of $J9.36. The recalculated average cost for the range^ 
programs was $71.89, again indicating a cost/student differe 
ov^r $20.00. . ' ^ ^ — ' — 

'"^t a^^ars t\\at, ^^jith^J^ range progra 

were increases^jfl-^ctT^tTwii ch were not paralled by increases in the 
jiifi^er'^rf'Ttudents trainAL The individual, cost components in Table 26 
for groups 1 and 2 indic« that these increases in total cost/student 
ar^ the result of increaj^ in site costs {as would be expected) and 
increases in teacher costs. Again, these data are- severely limited by 
group 1 , ;3railge-relatetJ sample size. Because of this, strong inferences 
to the total state range program cannot be drawn. Howev^er, there ar^ 
no indications that the cost/student i^ lower fqr the^Vange programs 
monitored. 
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Table 26. Cost/Student; for the three data subset 



Group 1 

(Range programs) 



/1968 



1969 



«o.2 



Teacher cost 
Vehicle cost 
Site cost 

Total 

Teacher cost 
Vehicle cost 
Site cost 

Tota 



Teacher cast 
Vehfcle cost 
Site cost ^ 

Total 



1970 



75.15 
4 27 
23.43 



1571 



•72.83- 
13.52 
25.77 



102.85 112.12 



1972 



55. 53 
6 77 
27.75 

91.05 



1973 



27.75 



197^ 



82.87 71.75 



28.91 




64.36 : 103.52 

10.66 15.83t 

19.61 20.24 

94.63 139.59 



Gr5up 2 

(Group 1 prograrrjs in 
prior non^range years) 



No.l 



Teacher cost 
Vehicle cost 




No. 2 Teacher "cost 
Vehicle co^t 

- Total ' 

No. 3 Teacher cost 
Vehfcle cost 

Total " 



36.00 
4.38 


36 
5 


00 
31 


••36.00 
4.05 


36 
3 


00 
19 


32.00 
3.78 




40.38 


41. 


31 


40l05 , 




19 


35.78 




35.62 
2.27 






>• 










37.89 

















4 ^ 




56 

48 





• 

Tabl-e 26 (continued) 






• 


Group 2 

(Randonly selected* 
non-rang^ prograns) 


• 












So. 1 Teacher cost 
VeMcle cost . 


47/92 
3.36 


36.94 
3.25 


42.45 
3.75 


4.37 


76.0V 
4.65 


70.90 
4.30 


Total 


y\\ 28 


. 40.19 


46.20 




80.-^6 


• 75.70 


Ro.2 Teacher cost 
Vehicle cost^ 


44. 97 
3.33 


51 .04 
^!84 


56.29 
4!61 


4.93 


58.31 


63.41 
5.06 


TotaJ 

« 


48- 30 


55.38 


60.90 




62. '30^ 


68.47 


No .'3 Teacher cost* 
"Vehi^cle cost 


45.B7 
4.10 


' '46.82 ' 
3.58 


46 
4.24 


48,62 
3.62 


•66.86 

3'.92 ^ 


68.33 
6.84 


Total 


49.97 


-50.40 


50.32 


52. ?4 


70.78 


75.22 


Wo. 4 Teacher cost 
Vehicle cost 


3.92 


*T 1 . 0 J 

4.27 


< 3753 


76.33 
.1 .61 


54.55 
4. "02 


66.72 
6.49 


Total 


50.80 


45.90 




77.94* 


.58.54 


• 73.21 


No. 5 Teacher cost 
Vehicle co£t 


48.20 


47."^3 
1.75 


40.63 
r..63 


36.32 
2.33 


33.65. 
3.88 


47.31 
6.36 


Total ♦ 


49.76 


49.23 


4'2.31 


38.65 


3 7. .53 


53.^7 


No. 6 Teach,er cost ^ 
Veh^icle cost 


'43.88 


49.65 
. 4, 78 


49.32". 

iJ 


77.03 
4.71 


56.72 
4.58 


72.02 
' 6.60 


Totd»l 


'43.46, 


54.43 


52.95 


81 .74 


61 .30 


'7^:62 


No. 7 * Teacher cost 
Vehicle cost 


42.40 
4.29 


11.11 
^ 5.23 


23.33 
4.22 


33.95 
4.20 


' 15.79' 
4.66 


^3.28 
. 6.58 


Total 


' 56.69 


16.34 ■ 


27.55' 


38.J5 . 


20.45 


39.86 


Teacher cost 
Vehicle cost 


40.00 
• 4.29 


65.33 
5.23 ■ 


76.9? 
4.22 


71 .72 
4.20 


35.86 
4.66 


73.25* 
" 6.58 


Total 

« 


44.29 


70.56 


81.14 


//5.92 , 


90.56 


79.83 


* 




57 




« 






-» • 

•i ^ 
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Table 27. Average cost/student"^ for the three data sublets in 
'J968 dollars (assjjraing a 10% annual interest rate)- 



Average 



Group 1 


Group 2 


Group 3 


* 

81.00 


41.39 


41.47 


42.44 


32.98 ■ 


42.54 


62'. 50 


' ' 37.89 


41.16 






43.00 


= 61.98 


Average = 37,42 


32.95 






44.51 


i 




•22.98 






■ 52.11 



Average = 40.10 



/ 



V. SUMMARY Af(0 CONCLUSIONS 



lit 197?, the North Carolina Department of Publk Instruction and 
the University of North Carolina Highway Safety Research Center initiated 
a joi^it project ^imed at Evaluating and upgrad'ing the range-related dri- 
ver educati6n program 'in the state. Part of this overall project was 
an evaluat^ion'of the performance of students r^ceivina the training. 
This "report specifically deals with a comparative anafysis of the driv- 
ing records 'of students involved in initial range training and a cbntrol 
group pf stL/aents involved in' the more standard non-range training. An 
attempt^was rade to determine whether or' not di fferences between .the two 
types of trai'hing are reflected fn the acciderrt arid violation histories 
of thfe two, groups. / > . 



I The Aetliodo logy ^ployed included samp] ing"-the ^cl ass rolls of the 
seveo original rang^ -prograijis and of seventeen randomly chosen hon- 
rartge srchools for the s-ame school' year, linking names with subsequei^^ 

-driving history as recorded by .the'NvC. Department of Motor Vehicl^i, 
a^d conparati vely examining the resulting data by various accident and * 
yiolation glasses (e.g., total ys at-fault) and time periods (i.e., 

•$ix'TOn*ths $nd two years subsequent to licensing). The analyses con- 

/ ducted involved fitting general linear models to the proportion of" 
involj/ed drivers .(the CATLIN computer paTVage), and comparing the mean 
numbeVs of accidents and violations for varioiJS race/.sex/I .(J. subgrpups. 
In addition* an attempt at cost-ef fetti veness ana'lysis was made to 
examine hypothesi'Zed lov/er cost/student due to higher output. 

As jndicated^n the/previou"5 section?, the results are nof consis- 
tent with what range program advocates might wish. The categorical 
analyses indicate no significant differences between the range group 
and ^he control group based on accident histories in any of the 50+'. 
models analyzed. The only significant difference noted was »that in-the 
non-whi*te male subset^, a higher proportion of^ ranges-trained students 
were involved in accidents\ a finding jn the bpposi-te direction from 
what might be hofied^'for. The various analyses involving the meao 
numbers -of^ccid*ents and violations per student for given time periods 
alSTf indicated "the same, trends. In th^ f^w cases' where significant 
differences existed, the range--trained subset of rtudents exhibited 
higher means than^ their control group^ounterparts. As^notecJ on ' 
page , marginally significant differences in a^ccitlents were also 
equally split between cases Where' the range , students vi^tti ''better" and - 
cases where they were "worse." Differences ia the mean /Jumbers <)if -s • 
violations were also very small*, and arty "trend" was towarrf the^-ra^e 

■ ■ ; 5.0 . ■ ^ 



group accumulating higher nuirtjers of vio1at"\ons^ As noted earlier, 
the lack of maRy highly significant results and the fack of clear trends 
'in findings , again indicates- that thgre appears to be no. major difference 
in the driving behavior of the students undergoing range tra>ining as 
opposed to non-r»ange training when such behaviors are measured in. terms 
of accidents and violations. 

Thus,* these findings all seem to indicata the Tack of measurable 

change -in the driving behavior of inexperienced dri vers* which could be , 

attributed* to the r^nge programs 'under, study. 'However, be/ore inferences 

are drawn to the entire N.C. program, the authors feel that there must 

b.e some discussion on thVee'possible limitations of the data used. 
*f ^ * • 

Firs^t, it is noted that because of the need for accumi>lation of 
accident and violation histories, it was necessary to use 1970-71 stu- 
dents frcftn the earliest range' programs , and thus tfie date studied are 
somewhat "old." The teaching procedures, curriculum, and other* factors 
may have changed over time as experience was gained, and these differ- 
ences might now be resulting in some measurable effect. This hypothesis 
will be further tested in^ subsequent analysis of driver license test 
performance of more recent range and non-range students. . . 

"Second, and perhaps most important', is the question of whether or 
not the impl ied, a^sumptnon of "all other t|>ings being equal" held, and 
therefore whether or not the lack of difference jvas a true 'reflection 
oMthe range program benefits or was a reflection of other factorTr 
The most obvious, factor which could have clouded the results would be 
differential amounts of driving exposure between the experimental and 
control groups. As was noted ia^the Methodology Section, it was assumed 
that the initial seven ranges were located at random .across the state, 
and that there were no inherent biases^ssuch as community e,conomic* 
status which vould affect the res^jlts. Obviously, differences in econo- 
mic status midht well affect vehicle ownership, and ultimately the 
mi leage dirivenN^ young'drivers. Rrevi6us studies (Waller, 1970) have 
indicated; that tKe more affluent, white, young driver is more likely - 
to accumulate accidents and violations than the 'population at large, 
'probably because of* exposure differences and possibly because of atti- 
tudinal d^i f f eretices . .differences in the urban/rural characteristics 
of range and non^range schools may also have affected the type of expo- 
sure experienced, another important factor in accident accumulation. 
The question that remains then is whetl^er or not such biasing differ- 
ences could have ex-Tsted-in 'the .present data. As might be expected, 
there were no data avai^ble on anj^ measure of socioeconomic level of 
the j'ndi vidual stude nts obs^hool , making a direct answer impossible. 
However, there are K^'nts in the^ present data that such differences may 




»hav€ existed between the ran|e!^nd non-rangelocations. Specifically, 
as noted in the discussion o^^^jata presented Jn Tab'e 2, race differences 
are noted between the range ^64 non-range samples. As indicated, thes'e 
differences could reflect truV race variations between the schools in 
the two groups and/or differ^j^es due to data j||porting variations. 
Further indicat;ion of possibll^ variations betl^^ communities or schools 
j's noted in the discussion of^yalid I.Q. data^Pvier' The fact that 
the non-range sample 'exhibitel^a^ higher proportion of valid LQ. infor- 
mation in each race/sex subcafe^o'^y "^y reflect variations in Sensiti- 
vity *to releasing such informpt|ion which could ^n turn re fleet community 
and school differences.. SomevJ^ijt counter to this argument, is the lack' 
of*range/non-range discrepancy' Tn the^ayerage reported I.Q.'s for the 
race/sex subcategories (see Tatile', 4), Again, if these 'differences do 
exist, then the range , students, jiright have been expected to accumulate 
more accidents. If this were Ih^ case, then any true program-related y^i 
difference would have been eroded' by exposure difference. Again, suc1^^^ \ 
a difference can only be hypotheVj.i'z.ed. • ^ , J 

Finally, there is the questioo^of v^jhether or not accidents and vio- 
lations are appropriate measure var/Sb-le^ for driver education programs. 
That is, cart we realistically expect ^y trajrtipg pro'grajn invo^^^lng 
only a relatively limited amount of actOal dn'Vi-ng ;^xf)eH^5ice and some ^ 
limited number of hours of classroom training t&^fllict the many skill , 
and attitudinal factors which interact in an' accident sequence? Some 
highway safety and training experts have indicated that. such an expec- 
tation-may never be' realized. In a discussion of whether or not driv- 
ing histories provide .a realistic todl for measuring driving education 
success. Waller (1973) notes: 

r do not knpw^of any other high school coyrse^that is 
evaluated .on the' same terms as driver education? The English 
. teacher 'is no-t evalua-tefl on the basis of the correspondence 
^ , his students write-in later life. The math teacher is not 

evaluated Dn the basi$ of how well his students balance theirf 
check books. The home economics teacher is not evaluated on _ 
' • ttie basis of how well the students, select or prepare meals.' 
Yet the driver ^education teacher is held responsible for ttie 
* subsequent driver records accumulated by his students. One 
might wonder whether the criteria applied to driver education 
' ajre realistic. Should the driver education teacher be res- 
sponsible ofTly-for whether the student can drive safely or 
y whether he actual ly does drive safely? His subsequent 

performance is the result of many" factors (such a^s peer influ- 
, 'ence, home pressures , 'and the student's own personaTity) , 
which are beyond th^ influence or control of the driver edu- 
cation'teacber (see Carlson and Klein* 1970)^ ^ 
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Thus, there is some question of whether the crvtej^a used are realistic. 
It may indeed be the case that mor^ ^Siwiediate" ipasures of payOff need 
to be us€d, both for driver education, per se', &f\d for differences in 
driver education programs- (e.g. , range versus" rii6n-range training). As 
•was noted earlier^ one such measure, the expetyence of range and non- 
range students on the N.C. Driver License Rbae T-est, is currently under 
study as a -part of this same overall project. The results of this com- / 
panion study should be published in the near futtjre. These problems 
with the. criteria used in the current study are real. However, because 
of the public's expectations of a driver education program, and because, 
ultimately, both the driver education community and the safety research 
r>ommunity hope that driver education will affect driving behavior in 
a measurable way, and t^hus wish to continue spending safety funds on 
these programs, driver histories will, and perhaps should,, continue to 
be used in evaluations. 



^ Some further. discussion of the attempt at cost-effectiveness analy- 
^sls alsa appears to be warranted. As noted, 1;he applicability of these 
current findings to the entire N.C. »;ange program is limited by the 
small amount of usable cost data which was-tjTaW^. While the assump- 
tion^ employed appear to be justified, and whi le Ithe ^nethodojogy is 
sound, the amount of cost data available, particularly on the ran ge p, ro- 
grams, was smaller than what the authors would desire. It becan 
obvious during the data collection procedure' that the cost data cur^hsntly 
available on a retrospective basi^ are not complete enough for a rigor^ 
ous analysis, and that future attempts at such analysis should be based 
on "prospectively'' collected information, that is, well-designed data 
on current programs. However, eyen with the. inherent data problems, 
the analyses conducted do provide some indication that, as in past ^ 
studies (Jones, 1973), the cost; of range programs is higher, and the 
output of trained students may not have experienced a proportional 
^increase. The authors feel that such cost-ef fettfveness analysis of 
^safety programs is highly desirable. Programs requiring the limited 
safety dollars are multiplying, and methods for proper fiscal decision- 
maJcing must be continually strengthened^ 

■ * ^. f ' 

When the findings of current analysis are combined with, the dis- 
cJss^d limitations of the data, crite'ria, and methodology, and whe^ an 
alternative course of action is considered, the authors conclude tl^at 
there obviously cannot be a recommehd.ation to do away v^ith the program. 
Su(^h a procedure would be wasteful in view of the existence of range 
facilities. Hov/ever, the authors would strongly recommend strengthen- 
ing the existing program. This strengthening could be accompl ished-in 
many ways. Thr-ee that may be feasible-at present include: \ 

' ^ J 62 
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As noted .i.. the 

- ^ dent putput has expeSen^^ . n 'PP^^^ tha-t sty. 

relatwn'ta cost Kasff tEpT''^?"'^ ^'"^^^^^^^ 
Instruction and the l7raf ^.h ^? Department of Public 

into the Possi-bi ty of nc Sd'^'^^''^'^ '''''' 
by including additional ^m^^om ! "^^^e of the ranges 
gram and^y actively workLT "^ ^'^ ^he pro- 

• educatio^groups fe a^'^^^.-,^^^^^ °ther driver . 

and should uT he existtno L'-f^f^^^t they can 
•""St be accomplfshed n , 2- ci ity Increased usage 

manner. For examofe L?nn f'^'""^^' coordinated 
range Program ?n Shied ^^"9 ^"°ther school into the ■ 
teacher does the Jearhinn ff coordinator or lead 
ber>efit. unless the e cher' L"1 'T''' '''''''^'"^ 
school is used fully in drLV /''L^ the home 

Perhaps Part-time j^s uct rs couS'd"h''.°" 
classroom and on-road sSpnfc h-? ^o teach 

nstructor would brrespoSlp f'^' ff' "'"^e based 
jThis, in turn, may rSr^^ rrvfo^'^^^e training. 

funding.of the range coo d?nat' ' 

-dition^a, typ^To1^us:gra?iS^?c°a?eV?n^ ^b^- 
Continually mnn,>^r other nai-inn:.T • , 

past efforts in rangf tfa?2[^J^^^^^^^ 
♦since very litJle ha's bee don'/^I^JS" "PS^^ding, 
However, more emphasis is nn^ L-l ^^ ^""^^ nationally, 
training, and-deve?opLn?. ?^ J ^^''^"^ °" ^^"ge ^ 

• emergency skills' deSp^l, " anXh '''' '''''''''' 
•being brought to liaht rL ^nd/other areas are 

difficulty of doinj^fhrs tfre-inherent 
teaching duties th'e poss?? ?'^;?^^' '^^'°ther . 
indivtidual at a state levi l^ r^ I 'designating one 
to systematically distJ?buk?hp°"^"'' work,' and 
teachers should be exploreS^H^f information to the 
the demise of Better Or iv7^ It is notefl that with 
to help meet thTK^J-f^^i^ ^^^^'^^ed 
there will be an even oLJlT^^lT t° teachers,- 
tioQ distribut on system ' ^"'^^ new^ infon^a-- 
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. ..c:»np nroaram to i nclude new , 

ggtWe^TaTn W ' ^ of the range. 

7iTigi-f^^^^^^^^ attempted on a 

It is, recommended that new pros meaningful 
pilot basis on these facilities sue" ^" implemen- ' 

>- . Evaluation can be "'p^ted that two such 

' tation is attampted^ s ti ipa ^^^^ j^ct year- , . 
programs will be ati:em^;teu '''' f -viiu training for 
?1 )^ program involving f- ^/y^fe^^^Ler education - " 
novice drivers, and 2) a of these two • . 

program for novice ^^ders The jesu^c 
• programs n^ywel suggest the^ r^^^^^ 

^?.l^'nl;^f i^ef hj - --^^^ 

■. and the local ""'t='"':'"''L";'''Sth state and local., 
other departments » 5- ;« 'a «Uc Jle dri.er 
. For example. K^C. may wen n« if so, there 

licensing testing of "<i=^=' 

■ ■-reoi-?afnrtira^nrptar„^:rord^eg.red. , • 

Thesi are ..t three sPecitic reco^ndations^or^str. 

involved is readily apparent Bee use or > ^.^^^^^ be fully 
better usage of highway s^^J^^f.^^J^^'J'H.er education range program, 
utilized to continue to upgrade the anver 
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